Yap1 mediates tolerance to cobalt toxicity in the yeast Saccharomyces cerevisiae.
Cobalt has a rare occurrence in nature, but may accumulate in cells to toxic levels. In the present study, we have investigated how the transcription factor Yap1 mediates tolerance to cobalt toxicity. Fluorescence microscopy was used to address how cobalt activates Yap1. Using microarray analysis, we compared the transcriptional profile of a strain lacking Yap1 to that of its parental strain. To evaluate the extent of the oxidative damage caused by cobalt, GSH was quantified by HPLC and protein carbonylation levels were assessed. Cobalt activates Yap1 under aerobiosis and anaerobiosis growth conditions. This metal generates a severe oxidative damage in the absence of Yap1. However, when challenged with high concentrations of cobalt, yap1 mutant cells accumulate lower levels of this metal. Accordingly, microarray analysis revealed that the expression of the high affinity phosphate transporter, PHO84, a well-known cobalt transporter, is compromised in the yap1 mutant. Moreover, we show that Yap1 is a repressor of the low affinity iron transporter, FET4, which is also known to transport cobalt. Cobalt activates Yap1 that alleviates the oxidative damage caused by this metal. Yap1 partially controls cobalt cellular uptake via the regulation of PHO84. Although FET4 repression by Yap1 has no effect on cobalt uptake, it may be its first line of defense against other toxic metals. Our results emphasize the important role of Yap1 in mediating cobalt-induced oxidative damages and reveal new routes for cell protection provided by this regulator.